Age-dependent changes in the capacity of rat sympathetic neurons to form dendrites in tissue culture.
We compared the ability of prenatal and postnatal rat sympathetic neurons to form dendrites in tissue culture. Dendrites were distinguished from axons by light microscopic criteria after intracellular dye injection and by differential immunostaining with antibodies to microtubule-associated protein-2 and to both non-phosphorylated and phosphorylated forms of the M and H neurofilament subunits. When maintained in the absence of serum and non-neuronal cells, most (72%) prenatal neurons were unipolar and had only an axon. In contrast, most (89%) neurons derived from postnatal ganglia were multipolar and extended both axons and dendrites. The dendritic morphology of postnatal neurons was usually simple with cells commonly having 2-5 short (50-200 microns), relatively unbranched dendrites. Thus, as the development of the dendritic arbor progresses in situ, sympathetic neurons acquire an enhanced ability to extend dendrites in tissue culture. To determine whether changes in the capacity to develop dendrites might occur with aging in vitro, ganglia were removed from prenatal rats and grown as explants for 3 weeks in the presence of non-neuronal cells; under these conditions, prenatal neurons within the explant became multipolar. When neurons derived from aged explants were subsequently maintained in dissociated cell culture, most formed dendrites. In cultures treated with an antimitotic agent, neurons typically had 1-4 unbranched dendrites; greater amounts of dendritic growth occurred in cultures in which ganglionic non-neuronal cells were allowed to proliferate. We conclude that: (1) the acquisition of the capacity to form dendrites in dissociated cell culture does not require either normal afferent input or physical contact with the target tissue; and (2) even after aging in vitro, sympathetic neurons remain responsive to the dendrite-promoting activity of ganglionic non-neuronal cells.